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APPARATUS FOR TA KING DISTANCES 
AT SEA. 

THIS apparatus, called by its inventor a "range 
finder," is, as its name indicates, dllsigned for quickly 
giving at sea the distance of a certain object, say a 
Jhip or Iighthouse"anu is, therefore, by reason of this 
property, destined to render great services on board of 
vessels, principally on ships of war, upon which the ac
curate estimation of distances constitut,es one of the 
most important conditions for accuracy in firing. 

After having been succe8sively tested in the Ameri
can aud the Russian navies, this apparatus is about to 
lI!ake its advent upon one of our Mediterranean armor
elads, and the moment is, therefore, opportune for giv· 
ing our readers a description of it. 

It consists, in principle, of two powerful telescopes 
capable of moving along two arcs of condllctive metal 
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Fm. 1.--MODE OF USINli THE RANGE 
FIND�R. 

whose extremities are connected with the circuit of a 
battery through the intermedium of the arrangement 
known in physics as the Wheatstone bridge. 

Fig.2 will permit of the arrangement being under
stood. The two tele�copes, C and D, pivot around the 
points, A and B, and their extremity moves along the 
metallic arcs, E and F. The current from the pile, h, 
passes through the pivots, A and B, of the telescopes, 
and then into the arcs. From F it circulates in the 
wire6 band d, from E in the wires a and c, and tra
verses the special galvanometer, G, wh ich isthe impor
tant part of (·he apparatus. 

Lllt us suppose that we wisb to measure the distance 
at which a point, T, is situated. The two telescopes 
being directed to this point, we at once see that the 
distance, A T, sought is given by tbe trigonometrical 
forwula-

A T  AB 
---= ---

sin B sin T 

calling A, B, T the angles corresponding to the apices 
of the same name of the triangle, AB T. Whence 

AB 
A T= -- X sinB 

sin T 

shall, therefore, examine the general case, in which the 
angles may be of any kind whatever. 

Let us remark, in the first place, that, when the .two 
telescopes are paral lel, the equilibriurn of the Wheat· 
stone bridge is complete, and consequently the needle 
of the galvanometer shows no deflection. This equi
Iibrium occurs, moreover, whatever be the position of 
the telescopes on the dial, provided that they are per
fectly parallel. But if the telescope C, for example, 
be made to pivot in order to bring it to C', the paral
lelism being destroyed, and, along with it, the equi
Iibrium of the two parts of the bridge, thll needle of 
the galvanometer will undergo a deflection. This lat· 
ter will be so much the greater in proportion as the 
arc described by the telescope is greater, that is to say, 
the distance A T will be shorter. 

Fm. 2.-Dl AGRA]\<I OF THE RANGE 
FINDER. 

It will be seen, then, that the deflection of the gal
vanometer, wh ich is nil for an infinite distance, con
tinues to increase in measure as the distance dimin
ishes. If, then, the gal vanometer (and it is the case in 
this apparatus) is so graduated that the deflections of 
the needle are proportional to the differences of poten
tial at the terminals, it may be seen that the distance 
A T  can be read directly u pon the scale witb which the 
galvanometer is provided. It will suffice to correct 
this reading by multiplying it by the sine B, in order 
to ascertain the displacement of the telescope, D. The 
angle, B, is read upon thll dial, F. 

In what precedes, we have supposed that the resist
ance in the circuit is constant, and equal when the two 
telescopes occupy the two parallel positions C and D. 
That is not so in reality, and the relation between the 
resistance of the part, A B, and the resistance of the 
current varies with every position of the telescopes. 

But it may be seen that if we introduce a strong resist
ance, I, blltween A and B, the variation of the preced
ing relation may be considered as of no account as re
gards its action upon the indications of the gal va
nometer. 

Fig. 3 shows the installation of the apparatus upon 
the deck of a ship for right and left observations. One 
of the telescopes is installed in the fore part of the 
ship, and the other aft. When it is desired Iikewise to 

As we know tbe distance, A B, the problem consiets wake fore and aft observations, a second apparatus ie 
in seeking the angles, T and B. installed upon the bridge. 

For simplicity, let us first suppose that the angle B Fig. 1 shows the apparatus in service. The operator, 
be a right one, as is the case in our figure. The sine is on applying his eye to the ocular of the telescope, has 
then equal to 1, and it only remains to seek the si ne opposile to his mouth a telephone transmitter, the re
T. N OW, in order to bring the telescope C in the direc- ceiver of which is hooked to the same support, within 
tiun A 1', it has been necessary to cause it to revolve reach of his hand. Owing to this arrangement, the 
in such a way as to make it take the position C'. A two operators are in constant cowmunication with 
simple inspection of the figure will show that the each other and with the officer wllo has to note the in
angle C' A C that the new position of telescope makes dications of the galvanometer. In this way are avoided 
with the former one is equal to the angle T, and the the errors that might be caused by the reading of a 
rea::ling of this angle is at once made upon the dia! E. deflection produced before one 01' the other of the tele

But, in practice, this peculiarity of B T at right angles l scopes is weil directed toward the point to be observed. 
with A B can evidently pre6ent itself but rarely. We Les Inventions Douvelles. 

Fm. S.-RANGE FINDER INSTALLED UPON A SHIP. 
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PECULIARITIES OF LEATHER. 
'l'HE hides of steers or heifers make the best of all 

harness leather when weil tanneJ with oak bark, 
which imparts a light brown color to the leather, 
makes it firm, with an even grain and to a certain ex
te nt allows the hide to retain its softness. The skins 
01' hides, technically called "pelts," are first softened 
by being soaked in water, after which they are piled 
in Iime pit'll to loosen the hair. Instead of placing 
thew in Iime some tallners hang ihem in heated roolUs, 
where they begin to putrefy, and in this state the hair 
is easily rewoved; however, neither proces8 should be 
carried too far, 01' the grain will be injured, in which 
case a good finish is impossible; besides, liwe is apt to 
make the leather harsh and brittle. Following the re
moval of the hair the hides are placed for a ahort 
time in a weak wixture of bark and water, termed 
"liquor," and from time to time they are moved into 
liquors gradually increased in strength until they have 
been in the varlOUS pils from ten to eighteen months, 
according to the thickness of the hides and the con
science of the tanner. 

There are many other methods employed in tanning 
leather, among which we may name those known as 
..  Hemlock" and "Union" tannage, but these and all 
the other numberles8 ways of tanning produce a rough 
hide, which, when curried, does not absorb the dub
bing, and will not stand wear at the buckles. More
over, this leather almost invariably swells after being 
exposed to rain. The reason why so much of this 
leather is tanned is because theprocess is much cheaper 
and is carried out in as many weeks as good bark
tanned leather takes months, but, as I have said, 
there is no tannage equal to oak bark. By its use we 
obtain the Iightest, strongest, and most pliable 
leather. It yields a eloser grained leather, which, 
whell wet, dresses softer than any other, and to Bum 
up its good qualities, we have only to add that it is 
easier to work, and takes a bettel' and more even color 
t han either of the other varieties. 

For the different grades of harness, sllch as gig, 
brougham, etc., a correspondingly heavy grade of 
leather is used in order that the traces and strapping 
may posseS8 the requisite strength and substance. 
After tannilJg, the hide is termed " rough leather," alld 
from this the various kinds of leather are produced. 

Merely tanning leather will not, however, fit it for 
the harnessmaker's use, and it must be subjected to 
another process termed "currying," by which the 
leather is made soft, pliable, and durable. The hide, 
being thoroughly soaked in water, is placed over a 
beam and the sUl'plus flesh is taken off with a knife. 
As harnessmakers require their hides as level as pos
sible, those which are natnrally level, free from cuts, 
worm bumps, coarse necks, etc., are chosen for the 
best harness and rein leather, and, being exceedingly 
difficult to obtain, they are worth 20 per cpnt. more 
than an ordinary hide of equal weight. Shaving Ihe 
hide to make it level is the most critical part of curry
ing, as, if the shaving is carried the smallest dpgree 
beyolld what the hide will bear, the leather is made 
"Ioose." This process is followed by the hide being 
scoured on both flesh and grain si.-le in order to tHke 
out the "bloom" and dirt, by which means alone ean 
�ood and regular eolor be insured. These measures 
also facilitate the stnffing process, which consists of the 
hide being weil set out on a table and the application 
of the dubbing (a mixture of tallow and cod oil) in 
such proportions as the substance 01' thickness of the 
hide may necessitate. Following this, it is hung up to 
dry, 01' rather to allow the dubbing 01' oils topenetrate 
every pore, whereby the hide is rendered pltable and 
durable and in a state to resist wet. 

It is unnece�sary to trouble the reader with all the 
details of dressing black or brown harness leather, but, 
generally speaking, it consists of shaving, scouring, 
stuffing, and blacking, if for black harness; or stain
ing with various ingredients if required for brown. In 
this state it, reaches the harne�smaker, and he can ex
press an opinion on its adaptability to his purpose, but 
no matter how wide his experience, he cannot irnpart 
to others any rules by which they can select good 
leather. Practice is the only thing that will enable 
them to accomplish it w;th certainty. Good leather is 
defined as being solid, but not hard ; mellow, but not 
soft; qualities that cannot be explained, but which 
can be detected instantly by any olle who has the re
quisite experience. 

The propertips of leather may be completely spoiled 
by injudicious cutting, and the workman who per
forms this operation wust, above all things, have 
sufficient experience to eflable hirn to so manipulate 
the leather that the grain shall always run parallel to 
the cut, otherwise the leather will stretch directly it 
comes into use, and continue to do so. 

Brown leather, which we use for reins, is in every 
rE'spect the same as harness leather, except in color, it 
being blflached insiead of being blackened, and after
ward stained a light shade 01 brown. There is no 
part of the harness leather subject to such severe criti
cism as that composing the reins, and any defect in 
strength, cutting or uniformity of color may be said to 
spoil them. The hand parts especially shonld possess 
in great perfection the qualities of softness and plia
bility. 

Buff leather (called by some buckskin) hand parts 
are sometimes used. In making this leather the cur
rier buffs, i. e., beats out, the grain until it cannot ba 
recognized. This gives the leather a furried appear
an ce, devoid of gloss, Iike chamois skin. 

Buff leather hand parts are occasionally japanne'l 
white on one side and are then called "patent;" but 
when the reins are stretched by use the japan 01' var
nish cracks, and the appearance is con�equentJy any
thing but seemly. 

Rein hand parts are occasionally made of white 
leather, which we obtain from the hide of the horse, 
bleached and dressed in a solution of alum and other 
illgredients to preserve it. White leather hand parts, 
however, are not fashionable at present, and it is more 
genemlly u8ed for whip thongs. 

Hogs bide is made In the ordinary way from 
the skin, of the hog, henee the name pigskin as applied 
to riding saddies. The most peculiar feature of this 
leather is that it is never made rough by friction. Imi
tation hogskin is made in Jarge quantities, but as 
the bristles of the pig reach completely t'hrough the 
skin, there are holes on the flesh side of the genuine 
artiele, whereas those in the imitation only reacb par. 
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